400.1 MHz; 13 C, 100.6 MHz; 31 P, 162.0 MHz) and/or a Bruker Avance I 500 NMR spectrometer ( 1 H 500.1 MHz; 13 2 and making sure that after the 30 min reaction time at room temperature, the product is kept at or below -40 ºC at all times (including during NMR characterization) to prevent decomposition. BCl 3 (SMe 2 ) 3 and BBr 3 (SMe 2 ) 3 were prepared according to literature procedures. Dimethylsulfide, BI 3 , GaCl 3 and SbF 3 were purchased from commercial sources and used without further purification. 
Syntheses of tetrahalodiboranes(4)

Crystallographic Details
The crystal data of 2a were collected on a BRUKER X8-APEX II diffractometer with a CCD area detector and multi-layer mirror monochromated Mo K radiation. The structure was solved using intrinsic phasing method, 4 refined with the SHELXL program 5 The crystal data of 2d were collected on a BRUKER D8 QUEST diffractometer with a CMOS area detector and multi-layer mirror monochromated Mo K radiation. The crystal data of 2d
were collected on a BRUKER X8-APEX II diffractometer with a CCD area detector and multilayer mirror monochromated Mo K radiation. The structures were solved using the intrinsic phasing method, 4 refined with the SHELXL program 5 and expanded using Fourier techniques.
All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were included in structure factor calculations. All hydrogen atoms were assigned to idealised geometric 
